Introdução: A gestão da diabetes mellitus é, em grande parte, dependente da participação ativa dos doentes no processo de cuidados. 
INTRODUCTION
Patient-centred care is known to be associated with better health outcomes, efficiency, and satisfaction with care, particularly in patients with chronic diseases. 1, 2 Notably, one important element of the Chronic Care Model is the activated patient, with the skills, knowledge, and confidence to participate in care. 1 The 13-item Patient Activation Measure (PAM13) is a patient-reported measure with strong psychometric properties that assesses a person's level of activation.
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Prior studies have shown that higher PAM13 scores are associated with better process and outcome measures. [4] [5] [6] [7] [8] [9] [10] [11] One disease where activation is known to be especially relevant is diabetes mellitus (DM). Activated patients with DM have been shown to be more likely to perform feet checks, to receive eye examinations, and to exercise regularly, as well as to have better metabolic control and report less difficulty in managing diabetes. 2, [12] [13] [14] [15] On the contrary, DM patients with low levels of activation seem to have greater tendency to be hospitalized. 16 Given the increasing prevalence and burden of type 2 DM, improving patient activation and promoting selfmanagement in this population seems crucial, in order to reduce the morbidity and mortality associated with the disease. 17, 18 However, empowering patients and engaging them in self-management remains a challenge, despite the recognition of its importance in the most recent guidelines. 19 Two strategies are known to be effective in promoting self-management: tailoring and individualization of interventions. 4, 13, [20] [21] Tailoring care to activation levels is known to be associated with improvements in intermediate outcomes and greater reductions in hospitalizations and in emergency department use. 4 Care may be tailored by encouraging small achievable steps for patients with low levels of activation, and supporting the adoption and maintenance of more difficult behaviours for those at higher levels of activation, therefore starting with goals that are appropriate for each patient's level of competency. 7 The second strategy to promote self-management involves using the PAM in the consultation as part of a 'visual scan' approach, which consists of analysing a patient's responses to the questionnaire, identifying where there is less agreement with the statements, and then focusing on skill development, problem-solving and peer support in the areas of highest need (e.g. diet, physical activity), individualizing counselling and support. 3, 5 The PAM13 was originally developed in the United States as an English questionnaire but it has already been translated and validated in several countries (e.g. Germany, Denmark, Netherlands, Israel, Spain) [22] [23] [24] [25] [26] [27] and applied to multiple patient populations (e.g. inflammatory bowel disease, mental health, chronic renal disease, heart failure, multimorbidity), [28] [29] [30] [31] [32] which reflects its usefulness and importance.
The main objective of this study was to translate and culturally adapt the PAM13 to Portuguese, as well as to validate and test the psychometric properties of the Portuguese PAM13 (PAM13-P) in people with type 2 diabetes.
MATERIAL AND METHODS

Participants and setting
We followed a pre-defined protocol for the translation, cultural adaptation, and validation of the questionnaire, based on published recommendations.
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Participants were recruited from the waiting rooms of the Portuguese Diabetes Association's outpatient clinic (APDP-Diabetes), in Lisbon. The population of patients in APDP-Diabetes is heterogeneous -several patients receive all their diabetes-related care at this clinic, for lack of an available Family Physician/General Practitioner in their area of residence; others are referred to APDPDiabetes for management of their diabetes complications (e.g. retinopathy, diabetic foot).
Eligible patients for this study were diagnosed with type 2 DM, registered at APDP-Diabetes, fluent in Portuguese, and 18 years of age or older. Patients with dementia, blindness, deafness or inability to give informed consent were excluded. Patients were recruited between March and April 2014 for cognitive debriefing sessions, pre-testing, and final questionnaire application. All participants gave written informed consent for participating in the study. No incentives were given to the participants. The Ethics Committee of APDP-Diabetes granted ethical approval of the study. Permission to translate the PAM13 to Portuguese and to conduct this study was granted from PAM13 developers and Insignia Health.
Translation and cultural adaptation
The process of translation and cultural adaptation of the original version of the PAM13 (Fig. 1 ) involved six phases 33 ( Fig. 2 ): 1) Forward-translation; 2) Back-translation; 3)
Harmonization; 4) e-Delphi; 5) Cognitive debriefing; 6) Appraisal and consensus.
Four independent bilingual translators carried out the forward translation and the back-translation stages, two of them in each of the stages (one with a medical background and one lay translator). During the harmonization stage, the translation and back-translation versions of the PAM were reconciled, focusing on cultural adaptation and readability.
An e-Delphi panel (n = 21) constituted by health researchers, health professionals (including family physicians), lay people, and DM patients, analysed the questionnaire in an iterative process. This phase was conducted via email, in several rounds, until consensus was reached. After each round, comments and suggestions were analysed, and the questionnaire was modified by the research team based on feedback. Equivalence between the source and pre-final versions was sought in five main areas: semantic, idiomatic, experiential, conceptual and cultural.
Two cognitive debriefing sessions were conducted to assess the general comprehension of the instrument by the target population. Each session was conducted with a convenience sample of people with type 2 DM (n = 12 and n = 10), who were individually asked to complete the PAM13-P, think out loud, and discuss the meaning, interpretation, and phrasing of each item of the questionnaire.
Three rounds of pre-testing of the PAM13-P were conducted. The final questionnaire was applied in the waiting rooms of APDP-Diabetes during 6 working days in March and April 2014, as a self-administered paper questionnaire including the PAM13 and demographic and disease-specific questions (Appendix 1: https://www. actamedicaportuguesa.com/revista/index.php/amp/article/ view/9072/5483). We aimed at achieving a sample size greater than 150 participants for the final questionnaire, which is considered a large enough sample to allow for robust results using Rasch analysis. 34 Demographic questions were used to assess age, gender, educational level and current occupation. Diseasespecific questions evaluated diabetes duration (in years) and current medication (none, oral antidiabetics and/or insulin). The most recent result of glycated hemoglobin (A1C) was collected from the electronic health record of each patient.
Analysis and statistical methods
Free-marginal multirater Kappa was used to evaluate agreement in the e-Delphi process. Response rates were calculated using the number of completed questionnaires in the numerator and the number of people invited to participate as the denominator. Pearson's correlation coefficient was used to assess correlation between continuous variables; chi-square tests were used to study associations between categorical variables, and ANOVA to test associations between categorical and continuous variables. Statistical analyses were performed using Statistical Package for the Social Sciences v21 ® , with alpha set at 0.05. Psychometric analysis of the PAM13-P was conducted with the Rasch rating scale measurement model via Winsteps v3.8.1
® (Rasch Measurement Software, Chicago, IL, USA). 35 The analysis involved evaluating the fit of the data to the measurement model by examining the quality control fit statistics for response categories, items, and respondents. When the data fit the model the result is a true equal interval measurement scale of activation. The metric in Rasch analysis is the logit. Following the original PAM13, 3 logits have been transformed into a more user friendly 0 to 100 scale, where 0 is the lowest possible score, and 100 is the highest (scoring instructions available from Insignia Health). This 0 -100 score corresponds to a level of activation, varying from 1 (lowest activation) to 4 (highest level of activation), using previously defined cut-offs (level 1, ≤ 47; level 2, 47.1 -55.1; level 3, 55.2 -67; level 4, ≥ 67.1).
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The reliability of item calibrations and generated activation scores of respondents was evaluated by item and person reliability coefficients. Rasch person reliability is the proportion of the total variability in measured activation that is not measurement error, and provides upper and lower bounds to the estimate of the 'true' reliability of the measure.
To
Principal Components Analysis (PCA) of the standardized residuals was conducted to assess unidimensionality of the Portuguese items. 34 The lower the eigenvalue of the standardized residuals (lower than 2.0) in the first contrast, i.e., the component that explains the largest possible amount of variance in the residuals, the more likely the residuals represent random noise and the instrument is unidimensional. If not, patterns of residuals (and not the loading values) were inspected to see if there were contrasts between opposing factors that could suggest multidimensionality.
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RESULTS
Translation and cultural adaptation
The two translations and back-translations were concordant on most items, except for minor differences in wording. For the reconciliation in a single translation, preference was given to less complex and semantically equivalent words and expressions.
The analysis of the harmonized translation and backtranslation of the PAM13 by the e-Delphi was done in three rounds (Fig. 2) , until consensus was reached (round 1: n = 21, kappa = 0.63; round 2: n = 20, kappa = 0.80; round 3: n = 19, kappa = 0.96).
Characteristics of the study population
The response rate for the final questionnaire was 76% (205 respondents). The 63 individuals who declined the invitation to participate were found to be similar to the respondents in terms of gender (p > 0.99) and age (p = 0.88). Four questionnaires were excluded before analysis: two individuals who were not able to complete the questionnaire due to poor vision, and two others that left the questionnaire blank after agreeing to participate.
Of the 201 respondents, eight had 'perfect scores', meaning that they had replied 'totally agree' to all 13 questions. It is customary in PAM research to delete these respondents since no data quality fit statistics can be Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com (Fig. 3) , reflecting no floor or ceiling effects. The sample was low to moderate in terms of activation: 40.4% were in levels 1 or 2, 49.7% in level 3, and the remaining in level 4 (≈ 9.8%).
Mean age differed significantly by PAM level: patients in level 4 were older (mean age 72 years) than those in level 1 (mean age 64; F = 2.75; p = 0.044). There was a trend towards lower A1c values in patients with higher activation: mean A1c in level 1 was 8.5% and in level 4 was 7.4% (F = 1.59; p > 0.05). There was no significant association between measured activation and gender, schooling, occupation, median diabetes duration or type of medication.
Psychometric properties
Item response was high, with missing answers varying between 0 and 7.8% ( Table 2 ). The response categories had a good fit to the Rasch rating scale model (Table 3) . Item reliability was 0.97 (both real and model), and person reliability was between 0.77 (real) and 0.83 (model).
All items had good fit to model expectations with item infit and outfit statistics ranging from 0.78 to 1.32 (Table 2) . Item difficulty was smallest for item 4 (38.5), and highest for items 13 (56.1), 8 (55.4), and 10 (53.4).
DIF analysis comparing the English language and Portuguese versions of the PAM revealed four items with Item difficulty is its location on the 0 -100 activation scale (higher being more difficult); Infit and outfit: fit statistics assessing how well the items fit the model expectations; Infit is most sensitive when the person and item are close together on the scale; outfit is most sensitive when the item scale location is distant from the person scale location.
Revista Científica da Ordem dos Médicos www.actamedicaportuguesa.com significantly (p ≤ .01) different difficulty (Table 4) . Two items were significantly more difficult in English (9, 12) and two items were significantly more difficult in Portuguese (2, 7). The Rasch dimension explained 39.1% of the variance in the data. Principal components analysis (PCA) of the standardized residuals revealed a first contrast with an eigenvalue of 2.29. The two items with the strongest positive loadings on the first contrast were items 10 and 13, and the two items with the strongest negative loadings were items 6 and 7. Examination of the content of these four items shows that they do not appear to represent any meaningful continuum (e.g. physical -mental), since three of the four items address confidence and all four items concern behaviour. We conclude that there is no unexpected meaningful structure in items over and above that originally designed into the English PAM13.
DISCUSSION
Main findings
The PAM13 was successfully translated and culturally adapted to Portuguese, and validated in people with type 2 DM. To the best of our knowledge, this is the first study in Portugal measuring activation in patients with a chronic condition, and the first to validate the PAM13 in the Portuguese population. The final version of the PAM13-P was applied with a good response rate. Rasch analysis on 193 patients revealed good fit statistics, both for items and response categories, as well as good person reliability (between 0.77 and 0.83), and excellent item reliability (0.97).
Strengths and limitations
Our study incorporated many quality control steps in the process of translation and cultural adaptation, with a focus on achieving equivalence between the original PAM13 and the PAM13-P, in five major categories: semantic, idiomatic, experiential, conceptual and cultural. In order to make sure the PAM13-P was adapted to people with low reading levels, our e-Delphi process included lay people, and several cognitive debriefing sessions and pre-testing rounds were conducted. There was a good response rate and no age and gender differences were found between respondents and non-respondents, minimizing the impact of selection bias.
On the other hand, some caveats should be considered. Although our sample size was big enough to ensure the adequacy of the Rasch analysis and the validation process, our conclusions could have been strengthened by a larger and more diverse sample of the target population (e.g. with recruitment occurring in different hospitals and different geographic areas of the country). Potentially important variables could not be evaluated, namely socio-economic status, number of hospitalizations, hypoglycaemic and hyperglycaemic events, and emergency department admissions. Also, as frequently occurs in behavioural studies, our results were reliant on self-reports.
Interpretation and comparison with existing literature
Other validation studies of the PAM13 have been conducted, with comparable results, [22] [23] [24] [25] [26] namely in people with type 2 DM. 6 There was a trend towards lower A1c values in patients with higher activation, although this was not statistically significant. This association of activation with metabolic control has been previously described in the literature. 36 All infit and outfit statistics for the 13 items were within the 0.5 -1.5 acceptable range, and most were close to 1, indicating an excellent fit of the items in the PAM13-P to the measurement model. 37 Response categories had a good fit to the Rasch rating scale model, indicating that they work as intended in the PAM13-P. The 'disagree strongly' category was less frequently used, which is a common pattern seen in previous studies. 3, 22, 25 As in other studies, item difficulty followed a slightly different order than observed in the original PAM13. 22, 25, 26 Nevertheless, in general, there was a gradient of increasing difficulty from the first items to the last ones in the scale, reflecting the developmental model of activation suggested by the authors of the PAM. 3, 38 The 0 -100 person measures varied from 38.5 to 53.4, which is a range similar to the one found in the original PAM13 (38.6-53.0).
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The measurement had good person reliability, between 0.77 (real) and 0.83 (model), which is comparable with the original PAM13 (0.79 -0.83 in DM patients), 3 and other PAM validations. 22 Item reliability was excellent (0.97), similarly to the original questionnaire. 
Implications
The validation of the PAM13-P is an important step in enhancing the use of patient-reported measures in primary care. The PAM13 is feasible to apply in the clinical setting, with minimal burden to patients and providers, 3 being a rapid and reliable way of assessing activation levels, as well as identifying the areas of self-care where the patient is experiencing more difficulties. The PAM13 can be used both at the individual patient level, and at a group level, to guide and measure quality improvement efforts. 4, 20, 39 Future research should aim at the refinement of the PAM13-P, evaluating test-retest reliability, and exploring its ability to measure changes in activation over time, which could turn it into a useful tool to measure the effectiveness of patient-centred interventions.
CONCLUSION
The PAM13 is now translated and culturally adapted to European Portuguese, and has been validated in people with type 2 DM. The PAM13-P has good psychometric properties and should now be further tested in different settings and chronic disease populations.
